Peanut plants (Arachis hypogaea L. var. Starr) grown under two different relative humidities were used in all experiments. All plants were germinated and grown to flowering in the greenhouse. At this time, one group was moved to a growth room under 95% relative humidity. After 50 days the humidity of the growth room was lowered to 50%. The second group was moved into a growth room at 50 % relative humidity and after 50 days the humidity was raised to 95 %.
as well as being a reproductive organ, its growth hormone status is of interest.
The literature relating humidity to the growth responses and hormone production of peanut plants, or plants in general is very limited. Preliminary studies with peanut plants indicated that humidity influenced flowering and pegging of the plants.
Although ethylene production has been reported for flowers, seeds, roots, tubers, and leaves of many plants (6, 13, 17, 18) , data relating ethylene production to the humidity under which the plant tissue was grown has not to our knowledge been reported.
Jacobs (12) first isolated auxins in the distal tip of the peanut peg. He presented evidence that auxin is found in the distal centimeter of the peanut peg but presented no correlations between hormone content and environment.
The influence of environmental conditions on endogenous gibberellins in other plants have been reported by several workers (3, 5, 10) . Gibberellins have been shown to be important in the reproductive development of the cucumber (1, 2) . Gibberellins have also been isolated from dormant seeds (10) and sunflower roots (20) .
This study was planned to characterize the effect of relative humidity on flowering, peg formation, and peg growth of peanut plants. The extent to which humidity affected some plant hormone contents of peg sections, excised at three stages of growth, was also determined.
MATERIALS AND METHODS
The peanut peg is a reproductive organ displaying positive geotropism. After fertilization it grows rapidly toward the soil. The remainder of the pegs from tagged flowers not used for the growth measurements were used for the analyses described below. As soon as possible after initiation of growth (0.1-0.5 cm in length) a 2-g sample of pegs was randomly selected and harvested. A second 2-g sample (tip 2 cm) was taken 4 days after initiation of growth. The final 2-g sample (tip 2 cm) was taken 4 days later (8 days of growth). The 2-cm tip section of the peg was selected because in preliminary tests this section of the peg was found to produce the most ethylene. The portions of the samples that were not used for ethylene and CO2 measurement were placed in air tight containers, quick frozen in liquid nitrogen, and stored at -20 C.
Growth Regulator and Respiration Measurement. After the pegs were removed from the plants, three replications of six pegs each were randomly selected for ethylene and CO2 measurement. Each peg sample was weighed and placed in a 50-ml Erlenmeyer flask on moistened filter paper. Production of ethylene due to wounding was maximized at about 2.5 hr after excision, then it declined, and was stabilized after 4 hr. The samples were then aerated with air free of ethylene and CO2 and sealed for 2 hr. At the end of the 2-hr incubation period, a 1-ml gas sample was removed and its ethylene content measured according to Ketring and Morgan (15) . Ethylene produced by the pegs was identified by its retention time and by its cochromatography with reagent grade ethylene. The gas from peanut pegs was also identified as ethylene by its reaction with cold mercuric perchlorate and recovery by addition of 4 N LiCl (22) .
Respired CO2 was assayed by gas chromatography using a thermal conductivity detector and a 6 ft X 1/8 in. silica gel column. Amounts of ethylene and CO2 were determined from standard curves based on peak areas produced by known amounts of ethylene and CO2.
For IAA and GA analyses, the frozen samples were extracted by a method similar to that of Goldschmidt and Monselise (1 1).
A wheat coleoptile growth bioassay, as described by Bentley (4), was used to determine IAA content of the pegs.
A barley endosperm bioassay (9) was performed on the crude gibberellin extract. Hordeum vulgare L. "Era" seeds were used for the endosperm bioassay. The procedure was similar to that of Coombe et al. (9) . After incubation with the gibberellin fraction, the induced amylase activity was measured by determining the reducing sugar content with a Nelson-Somogyi type (16) (Table II) . In contrast, plants in treatment a received a constant lower humidity of 60 + 10%. The following work was undertaken for more careful study of the effects of humidity on peanut plants. Figure 1 shows that a peak rate of flower production (2200 flowers/10 days) occurred during the 20-to 30-day period after initiation of flowering for stage I of plants initially receiving high humidity (curve A) (see Table I for definitions of plant stages and sets). The flowering rate was perhaps unusually high, due to the daily removal of flowers early in the flowering period. The extended period of flowering, and the bushy appearance due to the formation of many more laterals as previously noted by Smith (21) and Bolhuis (8) , was observed following flower removal. Following the peak in flowering a steady decline occurred (Fig. 1, curve A) . Flowering continued to decline when the humidity was lowered, and flowering decreased to about 100 flowers/ 10 days during stage II of these plants, which were now receiving low humiditv Plant Physiol. Vol. 49, 1972 LEE, KETRING, AND POWELL ( Fig. 1, curve A) . The decrease in flowering was accompanied by a yellowing and abscission of some leaves. Figure 1 also shows a flower peak of 1200 flowers! 10 days at 30 to 40 days after flower initiation followed by a slight decline during stage I of those plants initially receiving low humidity (curve B). Following the shift to high humidity, however, there was a sharp increase in flowering to a maximum rate of 3400 flowers/ 10 days at 60 to 70 days after flower initiation (Fig.  1, curve B) . After this peak there was a sharp decline in flowering.
The period of maximum flowering for stage I plants under low humidity (curve B) occurred 10 days later than the flower peak for plants started under high humidity (curve A). During stage I of plants initially under low humidity (set B) there was only about one-half of the flowering rate of plants of comparable age under high humidity (set A). The slight decrease shown in curve B after 40 days of flowering can probably be explained as the start of a decline in flowering as in curve A. However, following the increase in humidity (stage II) there was a striking stimulation of the flowering rate of plant set B. As a result, the total flower number of plant set B, for the 80-day period, exceeded the number of flowers produced by plant set A in the same period. The sharp increase in flowering was accompanied by an observed increase in vegetative growth of the plants. No signs of senescence were noted in the plants until after the final flowering peak under high humidity (stage II, plant set B).
The highest percentage of peg formation (pegs formed/ flowers X 100) was 66% (Table III) (Table IV) . These production rates were the highest for their respective growth periods; in all treatments ethylene production was higher for peg sections after 1 day of growth than after 8 days of growth. Thus, ethylene production was highest during the initial stages of peg growth. This is similar to the higher ethylene production found during the early stages of peanut seed germination (i.e, when the hypocotyl-radical is first emerging) (13, 14, 19) . Higher gibberellin contents accompanied the increased ethylene production, and both of these were associated with rapid peg growth (Table IV and Fig. 2 ). Peg formation and peanut seed germination are instances of plant organs that are actively initiating growth. Burg (7) , using 14-day-old pea seedlings, found a trend toward increasing ethylene production from the oldest to the youngest tissue.
In relatively young plants (stage I), ethylene production by peg sections after 1 and 8 days of growth was significantly higher when the plants were under high humidity than when they were under low humidity (Table IV) . Also, an analysis of variance (F test) of the data indicated that ethylene production by the peg sections was significantly related (95% level of confidence) to plant stage, peg length and relatively humidity.
When the mean ethylene production decreased from 12.42 to 3.49 nl/g fresh weight-hr there was no change in growth rate. However, when the mean ethylene production had declined to 1.93 nl/g fresh weight-hr for peg sections after 1 day of growth, a decrease in peg growth rate had occurred. This may indicate an activation level of ethylene production between about 2 and 3.5 nl/g fresh weight-hr. Ketring and Morgan (15) indicated an enhancement of about 2 to 3 nl of ethylene production per g fresh weight per hr was correlated with at least a 10-fold increase in dormant peanut seed germination.
Analyses for IAA, gibberellins, and ethylene production of peg sections indicated that auxins were present but apparently unaffected by the parameters studied; gibberellin content and ethylene production were highest during initial stages of peg growth and significantly related to these growth stages; ethylene production was affected by plant age. peg length, and humidity in a complex manner. Only ethylene production was significantly affected by relative humidity in this study, and it may be one of the limiting factors in peg formation when peanut plants are grown under low humidity. It is clear that relative humidity influenced flowering, peg formation, and peg growth of peanut plants. LITERATURE CITED 
